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In the Claims 

1 . (Currently amended): A low-mass roller, coit^pnsitig: 

a cylindrical body haviiig an exteriors and second open ends and defining an 

interior tubular space along a longitudinal axis therethro^ an axle therein, said cylindrical 

bodyformed of polymeric material ^ cylindric^ body having a diameter at said first and second ends 
5 that is smaller than a diameter thereof at at least one intermediate location along the longitudinal axis 
thereof with at least a portion of the exterior ^ the intermediate location and 

the second end to the intermediate location has aposftr ve slope with respect to the longitudinal axis; and 
an outer shell formed of tneial j^^mately and confdtmily covering saidexterior surface of and 
having a formed rircular op 
1 0 wherein said cylindrical body, said outer shell and said circular openings are concentric with said 
longitudinal axis, said outer shell disposed about said cylindrical body after formation of said cylindrical 

bodytHfc i ; 

wherein said outer shell comixes ^ second thm-walled tubular shelb • 

havinginside diainetgrs. at^resroc^ 
15 said first respective ends are joined ttigsflfetJ^^ 

whereinsaM as^rn ^alferifan md 

ffiailg &m&m *»» fmx^^h&^M^M first and second thifi-walled tubular ahggs by 

a predetennined^ahaL said waa^d^^ said first respective &d$ of 

firstandsec^dthin-walled 

2. (Canceled) 

3. (Currently amended): The lo\v^mass toller of Ciaiiii wher&n each said first and 
second tubular shells includes a second respective end opposite said first respective end sash that an 
inward-extending Up formed in each said second respective end of said first and second tubular shells 
defines a circular alignment opening- 
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4. (Original) : The low-mass roller of Claim 3* wherein each circular alignment opening 
defines a predetermined radius firbin said longittidinal axis, 

5. (Canceled). 

6. (Currently amended)::: the tow*tfia$$ roller: of Claim {[5134* wherein said ring 
further comprises: 

a circular band having said outside diame*er and having a ei«^imfei^tial ring disposed around 
said outside diameter of said circular hand, saidring extendi^ from said liandbyaheigjit 

5 greater by a predetermined distance than the tMckniiss of said thiii metal of said first and second thin- 
walled tubular shells. 

7. (Pitrviousty Presented): The low-mass Mleir of Claim 3> further comprising: 
a circular band fiarfii^d of the same nietal "as said first and second thin-waited tubular 

shells. 

8. (Original): The low-in^ 
an assembly of first and see ond th^ 

respective ends thereof; equal wiring* totetanice wherein said first respective ends axe 

joined together and welded; and . : 

a weld rung havi^ an pu^de diaine^ said inside diameters of each said 

first respective end of said first airf $ew^:1^^ value, said 

weld ring disposed between and nested within said first respective ends of first and second thin-walled 
tubular shells such that said shells are held in '< 

9. (Previously Pi^sented): The l<m*mfas tailtt of claim 6, wherein said circular band is 
formed of the same thin metal as i^dt first and seia^ tl^-walied tubular shells. 



1 0. (Original): The 16w-tSa^s roller of Claim % wherein said butter shell is fottned by an 
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assembly of drawn first and secondthin-wallea tubulnr shells having inside diameters, at first teispective 
ends thereof, equal within a pretermitted (tolerance wherein said first respective ends ate joined 
together and welded j 

1 1. (Original): The low-mass roller of Claim 10, wherein said assembly further comprises: 
a weld ring having an oiitsideidiameter smaller thai* said inside diameters of each said 



first respective end of said fim Wd sewi^ by a pfedetennined yalttevsaid 



tubular shells such that said shells ar£ held inf alignment during said welding. 



1 2. (Original): The lbW~i^ 1 1£ wherein said weld ring further comprises: 
a circular band having said oupde diameter and having a circumferential ring disposed 

around said outside diameter of said circular |*nd, said ring extending orthogonally from said band by 

thin-walled tubular shells, |: . ! 

13. (Original): The low-m^roll^ of Claims lVwhetmn said weld ring further comprises: 



shells. 



14. (Original): The low-mass 
assembly of stamped first and second 
respective ends thereof, equal wiflnn a 
joined together and welded 



ro%r Of Claim 1 % wherdn said outer shell is fotined by an 
thdniwailed tiibukr shells having inside diameters, ai first 
tolerance wherein said first respective ends are 
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15. (Original): IfceloW:^^ 

a weld xing having an butsideldiameier smafler than said inside diameters of each said 
first respective end of said festj^ by a predetermined y*dt*e, said 

I respective ends of first and second thin-walled 
said welding. 



5 tubular shells such that said shells -'are held ir ? 



16. (Original); The low* 

a circular band having said i 



5 



15, whereirisaid weld ring further comprises; 
j diaffieuer andhavibg a ciixsunijEei^ntial ting disposed 
around said outside diameter of said circular band, said ring extending orthogonally from said band by 
a height greater by a ] 

thin-walled tubular shells. t 



17, (Original): Thelow-i^si^ 

a circular band formed of tihe sitoe tiiiri metal as said first and second thin-walled tubular 



shells. 



18. (Original): The Ipw-mass ro|ler of Claim 1, wherein said outer shell conforms to a 
crowned outline in kmgitudinai cross^ said first and second 
open ends that is less than a second otiter dfiaiafe^ saidfiret and 
second open ends. ^ . 

19. (Previously Presented): The l|^inass rolie* of Claiin 1 wherein said cylindrical body 

*• 

has a wall thickness substantially ^cker fhais said metal of said outer shell. 



20. (Withdrawn): Tie low- 
electrically non-conductive. 




roHerof Clabri 1* wherein said polymeric material is 



21. (Origjnal): Hie lowimass -."tfilter of (Claim 1, wherein said polymeric material is 



electrically conductive. 
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22* (Withdrawn): The iow-i^stltolfe af Ckiife -1; Wherein said pcilymeric mafcrad is ah 
acoustic absorber. 



23. (Withdrawn); Tht l^itoss! 
acoustically inert. 



idfUf* of Claard 1; wherein said polymeric material is 



24. (Withdrawn): A weld ring fi|r jdmmg ffi^ round* thin- walled tubes of a 

uniform wall thickness, like inside diameter f*hd Hke material, comprising : 

a circular band of said like ha second parallel edges, a band taside 

diameter and an outside diameter equal to or ^ sjfigbHy less than said Uke inside diameter of said first and 
second tubes; and i 

a circumferential ring of smd Ike maferial extending orthogonally oulward by a height 
greater than said wall thickness from said outsi|& diameter arpxmd said band and disposed a^itwdtnately 
midway between said first and second pai^lal edges of said band; wherein 

said circular band and said dSrc^mifitfcntial ring axe formed as one piece of said like 



material. 



25. (Withdrawn): The 




im 24* wherein said weld ring in use being disposed 



with each said first and second edge of said ciirciilar band portion inserted in nested relationship within 



a respective end of one of said fbst and sec^ said respective end of said first and 

second tubes butted up against a prokbaate side ^f said drcinnferenti^ ring portion of said weld ring. 



26. (Withdrawn): The!weldringo: 
and circumferential ring portions is a metal 



24, wherein said like material of said circtdar band 
said first and second thin-walled tubes 




of said like material by a welding process. 



::t-"' . 



27. (Withdrawn): Tfa? weld iriftg ^ 26, wlierein said metal like material of said weld 
ring and said first and second thii^w&ileA^ 
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28. (Withdrawn): The widririgo|Claim^ wherein saidlike material of said circular band 
and said circiimferential ring portions is a XK>n|metalKc material capable of joining said first and second 
thin-walled tubes of said non-metallic mateiial by a yroc#$s scte<te& from the group consisting of 
welding, cementing, gluing andei^xying. 



29. (Withdrawn): 
process performed using energy of a 
energy, optical energy, chemical energy 



26, wherein said welding process comprises a 
thermal energy, electric 
energy. 



30, (Withdrawn): The wddnng jiFGlaim 28> wiwroin said welding process comprises a 
process perftirmed using energy of afcirf^^ of thermal energy, electric 

energy, optical energy, chemical energy aitti^ 



31. (Withdrawn): The wld rii 
cin?umferentiaJ ring are formed of one piece i 
consisting of machining, i 

32. (Withdrawn): A method for 
forming a thin-walled, 

shell having an exterior surface, tin iitt^or 
rotation of the low-mass roller, the 

forming a hollow bdd^m situ 
assembly of the outer shell and tftti kdjUbW 



; of Claim 24, wherein said circular band and said 
' said like -material by a process selected fiom the group 





shell and further such that the hollow body 
with said axis of rotation for receiving an axle, 



a low-mass Toller, comprising the steps of: 
oufcr shell of the low-mass roller of metal; ihe.outer 
and a longitudinal axis coincident with an axis of 

first and second ends; and 
&c outer shell bfa polymeric material suchtiiatthe : 
remain in contact wish the interior surface of the outer 
a Cylindrical axial space surrounding and coincident 




33. (Withdrawn): The method ol 
cylindrical outer shell comprises the step of: 



'Claim 32, wherein the step of fonning a thin-walled, 
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and partially enclose the polymeric hdUowfe^ 



34. (Withdrawn): The ittetibod 6$ Claim 32, wfcettmtite step of farming a hollow body 
comprises the step oft \ '■^;-/y--::: 

providing a wall-thickness ojf the hollow body substantially greater than the wall- 
thickness of the thin*walled outer sWt . '?•' 



- •?■ 



35. (Withdrawn): The method of Claim 32, wherein thee step of forming a hollow body 
comprises the steps of : 



forming the hoDoW body af a 



^.ziaidbtewil- tba^x^xvAkicts electricity. 



.IV ' 



36. (Withdrawn): The mfi^od {;»10b3riii aa a^V^vAMtai- tf» .fltep - tff ftpn«hig a diinrWaJled^ 
cylindrical outer shefl compri^^ 

forming fh^t and sec^ inside 
diameters, equal within apredeterista^ thereof; 

assembling the fi^ respe^ second tubular shell sections ypon a 

weld ring disposed tierebetwe^ 

welding the assemble first an^ second tubular Shell sections and the weld ring together 

37. (Withdrawn): ^mei^ of 36, iriba^ compn$&&* steps 
performing a drawing ti^^ 

trimming the drawn mbuiar s^ se^ioa to a predetermined dimension; and 
removing material fifcifr 
section along and jKXpdidiGuW axis; 




38. (Withdrawn): itattG^^ 
shaping the sheet metal blank from stainless feteel. 
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39. (Withdrawn): The method of ;Glaim; '^^.^iirtriii- the step of forming comprises 
performing a process upon a sheet metal blan t selected from the group consisting of drawing, spinning 
and stamping processes. 

40. (Withdrawn): The method df Claim 36, wherein the step of providing a Weld ring 
comprises the step of! | 

forming the weld ring^s isfii^lte^ iattie material as the first and second tubular 

shell sections by at least one process selected of machining, forging, stamping, 
casting and molding. 



t 

V 

.1. 

"t 
'i 



41. (Withdrawn): Themethod of (ptahti 36, wherein the step of assembling further comprises 
thestepof: 

supporting the assembled pt|tion^ of the outer shell in a true alignment along the 
longitudinal axis. 

42. (Withdrawn): Theinethodo^^ 

of: y t" -\ m \ ' :.' 

applying the welding eneiigy t| the puteimos* edge of the circumferential ring such that 
welding occurs at the interface betwfceh the Wttl tfo&arid ^ first and second tubular shell sieitfiahs; and 

smoothing the exterior surface of thir welded outer shell to provide a uniform exterior 
surface finish. I 



43. (Withdrawn): The nieth^ o^CMmAZ, j Wfcterieift thei step of smoothing con^rises the 
steps of: 

grinding a weld b^ ^ 
surfece at a constant radius ftom fhi? across ttie region of the weld ring; and 

polishing the exterior *^ 



outer shell to provide a continuoiis 
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44. (Withdrawn): Anwtfedd f^3#Wg&st abd s&iaind fcin-walfed tubing sections having 
an equal first cross-section with tfae -o&e^ c^jp&ittg the ste^s of: 

cutting a first end, of a|3^ti^ be joined, at a first iangle with 

respect to the longitudinal centerline of the £^ 

ton to be joined, at the first angle 



cutting a first end, of a 
with respect to the longitudinal centerline of pa second tiiln% section; and 
assembling the fhrst ^ds of th^ 

in 

a nesting relationship therewith, wherein ihe jweld ring includes a circumferential ring portion around 
10 the outer surface of the band portion^ the from the outer surface of 

the band portion of the weld ring Mftefe 

first and second thin-walled tubing sections sju^h that th£ circianiferential ring portion of the wield ring 
is disposed between the respective first ends |>f the first and second thin-walled tubing sections. 

45. (Withdrawn): The method ^ Claim 44 y \f^^m the first angle with respect to the 
longitudinal centerline of thefir^ and second tubing sections and the weld ring is 90 < 
predetermined tolerance. 



•3:: 



:iv. 



46. (Withdrawn): The method; of jplami 45*; ^nato the predetermined tolerance is plus or 
minus one degree. 



47. (Withdrawn): The method of |DljdmL: 44« Ivirdier ck>mp^ing the step ofi 
fabricating the weld rtog of a sfction of thin- walled tubing having the sam 
shape as the first and second thin-walled tub^ section^ and outCT cross-section dimensions less than 



corresponding inner cross-section di 
that the band portion of the weld 
of the first and second thin-walled tubing 
fabricating the ci 
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the weld ring such that the circumferential rii^ portion extends from the outer surface of the weld ring 
by a height greater by a predctoroined distance than the wall thickness of the thin-waited tubing 



sections. 



- i- 



48. (Withdrawn); The method o^dIate44 



Mier comprising the steps of: 




supporting the assembly of the^fi^ and sewndthin-walled tubing sections upon the weld 
ring in uniform alignment with the longitudii^ c^ite 

tubing sections by applying weidi^ of the weld ringv 



49. 



(Previously Presented): A lo^^naass roli 
first and second tubular sliell^ fbiined of a thin metal and having substantially equal 
inside diameters at first respective ehtte titodr^ of said first andsec^tiibular 

shells joined in nested relationship over <^fc ^ between said first respective 

ends and welded thereto to f bun a single cy^drical outer shell of said low-mass roller, said outer shell 
defining a longitudinal axis therethiou^; | 

a continuous body, molded of ^lymeric tnaterid in situ within said outer shell, defining 
a tubular space therethrough forr^ivit^ said longitudinal a?ds; 

wherein each saidfi^i^ second second end opposite 

said first respective end such that an ^ iirward^^dtog Hp fomisd m each said second respective end of 
said first and second tubular shells defines a Circular aUgnment opening with at least a portion of the 

; ai positive slope from said second end 



interior surface of each said fest and bedrid 
to said first end with respect to the longitud^ and : • 

said first and second tubular shells art ^assen*le<J after fomiation of said continuous body. 

50. (Original): The low-nias$ rolfe of £lafcn 49, wherein said weld ring is formed of said 
thin metal and having a < 



said first respective end of said first and second tubular 
shells are held in alignment during welding. 



sheik sudi that said first and second tubular 
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51. (Canceled) 

52. (Previously 
alignment opening defines a 



■■ 'J.: 

1. 

*■ 
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. I* 
*« 

. ■]- 
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us 



roller of Claim 49, wherein each circular 
longitudinal axis. 



53. (Original): The tow-ri&assi m$er of Claiin 49, herein said outer shell conforms to a 
crowned profile in any plane cros^j^tioDi Containing axis; said crowned jpxofile 
defined by a first outer diameter of said <ratj$ ^ weld ring and a smaller second 
outer diameter of said outer shell at second ^ shell distant from said weld 

54. (Original): Thelow-ma^rol^^ 
less than or equal to one-twentieth part of sal|l inside diameter. 



55. (Original): The low^mass roller of Claim; 50, wherein said weld ring further comprises: 

a circular band having said outside diameter and further mcludingacircumfercntial 

I " 



said hand by a height greater by a predetenriijied dh 
first and second thin-walled tubular shells. | 



i than the thickness of said thin metal of said 



56. (Original): The low-) 
band formed of said thin metal. . 

57. (Original): The low-mass 
are formed of stainless steel. 



r of Claim $0, 




of Claim 49, wherein said first and second tubular shells 



58. (Original): The lem^kiMBi^ first and secondtuhtaiaf shells 

are substantially identical half-shells each haying a cylmdrical cross-section and a first inside diameter 



at a second end thereof smaller than said first 



at said first respective end and a second insi« 
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inside diameter. 



59- (Original): The lo^fi^rc^ 
situ within said outer shell has a wall 
shell 



49 >: ^k^iii said cohtinuous body ^ flkflded in 
thicker than said thin metal of said outer 



60. (Withdrawn): Thekw^^ 
electrically non-conductive. 



61 . (Original): The IdW^n^ ^ of Claim f 49, wherein said polymeric inaterial i& 
electrically conductive. 



.. . "M> 



62. (Withdrawn): The lbw-n^s|TOlfer ^ bf iCJla^ 49, ^erein said polymeric material is 
acoustically non-resonant v ; : 



63-72. (Canceled) 



■ :<:. 

■ l 
...i. , 

.!- 



73. (Previously Presented): A low-mass roller, comprising: 




fotmed of a thin titetal and having substantially equal 



first and second tubular 
inside diameters at first respective -dids -1 

a weld ring formed of saidihinimetai and tia^aig an outer diameter ownensioneato allow 
nesting of a portion of said weld ring^thines| saidfirst and sewmdtobular 

shells when said shells are assembled form a single cylin&ical outer 

shell of said low-mass roller, saidout^ a longitudinal axis therethrough; and 



a continuous body d«Mg a an axle along said longitudinal 

axis, said continuous body molded of ai within said outer shell and 

substantMyccflfoi^ 

and having on at least a portion of the e a positive slope with respect to the 

longitudinal axis. 
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74. (Withdrawn): Th£ ft^thbil ^Cl^bni 3 6[ furilier banQEiiizis^g tf» step of: 
providing * 1 
inside diameter at each 6rst respective end of 
a circumferential ring is disposed aroint band portion along a midline of the 

band portion and extending ortiib^oii^y ife&i the ittidiiite of the outside diameter of the band jxrftion 
of the weld ring. . .1 / 




75. (Withdrawn): Tltt-meft^ step of: 

nesting die weld ria^^ ends of the first arid second 

tubular shell sections are butted against respective sides of said circumferential ring. 
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76. (New): A low-mass roller, comprising: i 

a cylindrical body having an e^eriof surf^ fim a*td second open ends and defining an 
interior tubular spacealong a longitudinal axle therein, said cyikidrical 

body formed of polymeric material s^d cylin^c^ body having a said first and second ends 

that is smaller than a diameter thereof at at lefcst one inteimediate location along the longitudinal axis 
thereof with at least a portion of the ext^orjsju^ the first end to the intermediate location arid 
the second end to the int(^ediate ioc^onh^ a positive slc^e with respect to the longitudinal axis; and 

an outer shell farmed of metal proxim^ely^ c^nforinally covering said exterior surfer of and 
having a formed circular opening Stn^undin| each said first and second ends of said cylindrical body, 
wherein said cylindrical body, sm<i outer sl^ll and said circular openings are concentric with said 
longitudinal axis, said outer shell disposed abqtit said cylindrical body after formation of said cylindrical 
body; "j.:---;-- : = 

wherein the outer shell further comprises an assembly of first and second thin-walled tubular 
shells having inside diameters, at jBrst respeefve ends the^f v eqtial within a predetermined tolerance 
wherein said first respective ends ire joined ^gether and welded; 

wherein said assembly further comprises a weld ri^ 
inside diameters of each said first respective |nd thin-walled tubular shells by 

a predetermined value, said weld ring di^osdd betweeh and nesti^ within said first respective ends of 
first and second Uun-walled tabular she^^ isaid shells are held in alignment during said 

welding; . .§ 



a circumferential ring disposed ar<Hmd said o|t^<te diameter of said circular band, said ring extending 



orthogonally from said band by a 
thin metal of said first and second; thin- 



tubular shells. 
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77. (New): A low^ifcass i^fceiv, cdt^priskig 
a 



• first and second open ends and defining an 
interior tubular space along a longitudinal axistherethrough ibr teeei ving an axle herein, said cylindrical 

at said first and second ends 




body formed of polymeric material saii 
that is smaller than a diameter thereof at one te^ location along the longitudinal axis 

thereof with at least a portion of the «xtraor^nto end to the intermediate location and 

the second end to the mtennediate locati^ with respect to the longitudinal axis; and 

an outer shell formed of metal pra^^ said exterior surface of and 

having a formed circular opening si^im^| ends of said cyUn«6Scal body, 

wherein said cylindrical body, s^d <Hj*^ sb^H concentric with isald 

longitudinal axi s, said outer shell dJsp&sed ablut said cylindrical body after formation of said cylindrical 
body; 

wherein said outer shell further comp^i^s an assembly of fii^^^ second thin-walled tubular 
shells having inside diameters, at first; respective ends thereof, equal within a predetermined tolerance 
wherein said first tespecttve ends are joined to^ 

wherein said outer shell ffoi^w <xm^ outside diameter siaalter tfian 

said inside diameter? of each said J^resp^ 

by a predetermined Value, said wfcld ring ^di$p|^B<i tetvi^ ^ ne^ed within said first respective ends 
of first and second thin-walled tubular shells ^h tMt said shells are held in alignment 



■i. 
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78. (New): A low-mass roller, cdmpiisingri ; 

a cylindricalbody having m open ends and defining an 

interior tubular Space along a lorigft^ an axle therein, said cylindrical 

body formed of polymeric material said cylin|ric^t body having.a diameter at said first and second ends 
that is smaller than a diameter tfcea^ar location along the lon^ttidinit axis 

i the first egd to the intermediate location and 



thereof with at least a portion of the exterion 

the second end to the intennedi^ ^ and 

an outer shell formed of metdproxin^ly^d confoit^ said exterior surface of and 

having a formed circular opening sur^^ ends of said cylindrical body, 

wherein said cylindrical body, said outer openings are concentric wife said 

longitudinal axis, said outersheli & s|xi^-aB^ Ibrmation of said cylindrical 

body; -:| ■ j \\ 

wherein the outer sheH fttifow dmj^^ of first and second thin- walled tubular 

shells having inside diameters, at first re#eci^veends thereof equal within a predetermined tolerance 
wherein said first respective ends are joined ^ogeflier and welded; 

wherein said assembly farthertiom^^ 
inside diameters of each said first resf)ective £nd of said firtfr and second thin-walled tubular shells by . 

within said first respective ends of 
shells are held in alignment during said 



a predetermined value, said 

first and second thin-walled tubular shells |uth that 



welding; 



a circumferential ring disposed 
orthogonally from said band by a 
thin metal of said first and 




of said 



same ^ ihiti tn^al as said first and second thfe^walled 



tubular shells. 
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79. 



(New): A low-me£s roller, c^p^rismg: 

a cylindrical body h^ng an e second open ends and defining ail 

interiortubiiiar space along a longitudinal ax^^ an axle tfrcrcin, said cylindrical 

body formed of polymeric material said cylin|iical ^ body having a diameter at said first and secondends 
that is smaller than a diameter thereof at Ie|st one intetmodiate location along the longitudinal axis 
thereof with at least a portion of t&e interior £ur^^ the intermediate location and 

the second end to the intermediate location ha^ the longitudinal axis; and 

an outer shell formed ofoi^proxi^^d^iind cbniohnally covering said exterior siirfafceof and 
having a formed circular opening sutwundinf said ^ and second ends of said cylindric^ body* 
wherein said cylindrical body, said <ni^ 

longitudinal axis, said outer shendispte^ after formation ofsaidc^ndrical 

body !:.-:" , C , :^!v-" • 

wherein said outer shell is formed b^ and second thin-wailed tubular 

shells having inside diameters, alt ;!first •xe^^ve':ieB^s' &e^eoif^ : equal within a predetermined tolerance 

wherein said first respective ente^jora^^ aiid welded; 

wherein said assembly furtber:cd^^ outside diameter smaller than 

by a predetermined value, said wdd ring dfej$>s^ within said first respective ends 



of first and second thin-walled tubular 
welding* 



;[;. 



such that said shells are held in alignment during said 



:>: ■ 
• ■>• 

i 

'. v i: 
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80. 



(View): Alow-mm^ 
a cylindrical body having an exterior surface^ open ends and defining an 

interior tubular space along a to^^^ said cylindrical 

body formed of polymeric material said cylin^cal body ha\^a diameter at said first and second ends 
that is smaller than a diameter thereof at le^sf one intermediate location along the longitudinal axis 
thereof with at least a portion oftfee ert&riw^ to the intermediate legation and 

the second end to the intermediate location ha£ a positive slope ^ith respect to the longitudinal axis; and 
an outer shell formed of metel prbidn^ely arid cbnfommlly covering said exterior surface of and 
having a formed circular opening suMundir^ ends of said cylindrical body, 

wherein said cylindrical body, said outer ^bjell and said circular openings ait concentric with said 
longitudinal axis, scud outer shell disposed abefut j^dcjiiiMlr^body after formation of said cylindrical 
body . .;;>"/. . ; \ 

wherein said outer shell is formed by ^ 



shells having inside diameters, at jfet ^ f&spe^ve ericfe the^£ equal within a predetermined tolerance 
wherein said first respective ends are jo^ " . 

wherein said assembly further epmf^sra a weld ring having an outside diameter smaller than 
said inside diameters of each said i^tesp^ thin-walled tubuto shells 

by a predetermined value, said w^d r^ d^ 
of first and second thm-wa^ 

welding; : »|" ■; <; -j •••• 

wherein said weld ring furtfcer eo^^ said outside diameter andhiaying 

a circumferential ring disposed amund said ojitside diam^er of said circular band, said ring extending 
orthogonally from said band by a hei^ greafeb^ distance than the thickness of said 

thin metal of said first and ; 
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81. 



(New): A low-mass roller, 
a cylindrical bodyhjavii^an esjterior surface, first and second open ends and defining an 
interior tubular space along a longifiidinal axis &erettoi^ f^receivingan axle herein, said cylindrical 
body formed of polymeric materia} to at said first and second ends 

that is smaller than a diameter thereof at lea|t one intermediate location along the longitudinal axis 
thereof with at least a portion of ti^ extend fend to the intermediate location and; 

the second end to the intermediate foe^ slb|^ with respect to the longitudinal axis; and 

an outer shell formed of metd pri>^^ covering said exterior surface of and 

havingafbnned circular opening ends of said cylindrical body, 

wherein said cylindrical body, said outer sb^ll and said circular dippings are concentric with said 
longitudinal axis, said outer shell disposed about sidid^ of said cylindrical 
body "'i.'.. 

wherein said outer shell is formed by an assembly of drawn first and second thin-walled tubular 
shells having inside diameters, ait first respect^ ends within a predetermined tolerance 

wherein said first respective ends are joined together and wetiled; 

wherein said assembly further COmpr^ an outside diameter smaller than said 

inside diameters of each said fu^ respective e^o^ 

predetermined value, said weld ring disposed between and nested within said first respective ends of first 
and second thin-walled tubular shells ^ in alignment during said welding; 

wherein said weld ring further compri^ a circdla* band formed of the same thin metal as said 
first and second Ihinrwalled tubular shells/ 
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82. (New): A low«™ito iiolii^ 

a cylindrical body having an eifteribr siuf^, Etest and second open ends and defining an 
interior tubular space along a Iongit^n$^ 
body formed of polymeric material said 
5 that is smaller than a diameter fitereof a* le^ one intermediate location along the longitudinal axis 
thereof with at least a portion of t& toirtfei^ the intermediate location and 

the second end to the intermediate location lia$»^ to the longitudinal axis; and 

an outer shell formed of covering said exterior surfece of and 

having a formed circular opening sun^oiH^ng; jeaih said first and second ends of said cylindrical body, 
10 wherein said cylindrical body,. said Outer shp 

longitudinal axis, said outer shell disposed abok saM cylin^htott body after fortnation of said cylindrical 

wherein said outer shell is fonned % an assembly of stamped first and second thin-walled 
tubular shells having inside diameters, at f^ equal within a predetermined 

15 tolerance wherein said first respective ends ad joined together and welded; 

wherein said assembly further comprises a weld haying an outside diameter smaller than said . 
inside diameters of each sai^ 

predetermined value, said weld ring disposed tpft&& within smd first respective of first 

and second thin-walled tubular shells such that said shells are^ held in alignment during said welding. 
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83, (New): A low-mass roller, ^ cbia})ii£tog! .'.! 

a cylindrical body fcav^ open ends andtt^ttii^atr. 

interior tubular space along a lori^ti^ for receiving an axle therein, said cylindrical 

body formed of polymeric mater^ said ^ at said first and second eads 

that is smaller than a diameter thereof at lea^t oite int^ediate location along the longitudinal axis 
thereof with at least a portion of the exterior end to the intermediate location and 

the second end to the intermediate location has) a ^^posilave &foi* witti respect to the longitudinal axis; and 

an outer shell formed of m etal pit3« iTna^ly and cdnfo imally covering said exterior surface of and 
having a formed circular opening sujtbi^ding each said first mid second ends of said cylindrical body, 
wherein said cylindrical body, said dut^ 

longitudinal axis, said outer shell dispb^abbM formation of said cylindrical 

body; ;■[;• 

wherein said outer shell is forn^ ^ and second thin-walled 

tubular shells having inside diamet^ rt^ equal within a pr&itfeftnm&d 

tolerance wherein said first respective ends ^ welded; 

wherein said assembly furthered anoutside diameter analler than said 

inside diameters of each said first Tfisspectfcta e^d of said fi^ tubular shells by a 

predetermined value, said weld ring disposed bietw^tiaiyd ne^cul Within said fitst respective ends of first 
and second thin-walled tubular shdls siuch thafe said &ejls a*e held in alignment during said welding; 

wherein said weld ring iurtberco^ ph^ar baaid having said outside diameter arid having 
a circumferential ring disposed aohou^ ^d band, said ring extending 

orthogonally from said band by a height ^at|r b^*^ distance than the thickness of said 

tiiin metal of said first and second tj^^ 
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84. 



a cylindrical bbdyliav^ ane^raw iswj^ aad defining an 

interior tubular space along a longitudinal ax&|^^ an axle therein* said cylindrical 

body formed of polymeric material Md cyl^ said first and second ends 

that is smaller than a diameter thereof at leajst oite immediate location along the longitudinal axis 
thereof with at least a portion of tfe exterior ^ end to the intermediate location and 

the second end to the mtennediate iac^ respect to the longitudinal axis; and 

an outer shell formed of tri&& ^ covering said exterior suriBfce of and 

having a foimed circular opening sttrioii^^ ends of said cylindrical bddyi 

wherein said cylindrical body, said outer s&^^ openings are concentris: >^th said 

longitudinal axis, said outer shell disposed about i^d cyKiidri^ body after formation of said cylindrical 

body; .. . .,, . # 

wherein said outer shell ^ second Mir^afld4 

tubular shells having inside diattieters^ ^ equal within a pitdeteitrih^ 

tolerance wherein said first respectiVie SeS^s: ^j^ittsd together and welded; 

wherein said assembly further comprises a weld ring having an outside diameter smaller than said 
inside diameters of each said first respective of saidifet itod second thin-waUed tubular Shells by a 
predetermined value, said weld ring di^^ within said first respective ends of first 

and second thin-walled tubular shells <mcbt^ said wielding; 

wherein said weld ring further ^ cbmpris^a dteiil^ Mnd formed of the same thin metal as said 
first and second thin-v^ed tubid^ L; 



•A- 



. ■ v. \ 
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